Interferometric acuity using the IRAS white light interferometer was compared with Snellen acuity in nine amblyopic children between the ages of five and nine years, and nine aged matched controls. All of the amblyopic eyes achieved better grating acuities than Snellen acuities. Fifty-seven per cent of the amblyopes with a best cor Reducing the target size to 20 minutes of arc reduced the grating acuity in just over half of their subjects.
To our knowledge, the only, and much cited, report on the use of interferometry in amblyopic subjects was by Gstalder and Green in 1972 on a small mixed group of amblyopes, most of whom were adults.3 They concluded that grating acuity (using a nine degree target size) tended to overestimate chart acuity measured with the Snellen chart.
Reducing the target size to 20 minutes of arc reduced the grating acuity in just over half of their subjects.
In order to investigate further the effect of amblyopia on grating acuity in children as measured with an interferometer, we designed the following pilot study.
Subjects and Methods
Nine amblyopic children aged between 6 and 9 years of age, and 9 age matched children with normal acuity in both eyes were tested with a Site IRAS white light interferometer (see Fig. 1 ). Amblyopic children were defined as having eyes with a best corrected linear Snellen acuity difference of < 1 octave, normals having a best corrected linear Snellen acuity (BCSA) of at least 6/9 in each eye with an inter-eye difference of <1 octave.
The IRAS interferometer is a hand held instrument which utilises a holographic phase grating to produce two equal intensity white light sources'. These interfere 'projecting' a grating pattern on the retina. A 3 degree ret inal target size was used throughout the study, gratings being presented either horizontally or vertically as preordained by the protocol .
(Gratings can be displayed at any angle by the interferometer) .
Normals had their right eye tested first and amblyopes their better eye. The following staircase system using a forced choice pro cedure was used on each eye of all subjects, the child bei ng asked to identify the direction of the 'stripes' as 'up and down' or 'side to side'.
Each test run was commenced at a grating acuity equivalent to a Snellen acuity two lines below the BCSA for the eye being tested. The operator then followed the preordained random sequence of grating presentations, a maximum of seven presentations being avail able for each acuity level (Fig. 2) .
We operated a 'three up, two down stair case'. If the child correctly identified three of the first four presentations, the operator increased the grating frequency one level and continued until the 6/5 acuity level or until two errors were made at any level. If the former, the test continued until six of the seven pres entations were correctly identified or until two errors were made. If the latter, the oper ator decreased the grating frequency one step on the staircase aiming to detect the greatest grating frequency at which 6/7 responses were correct.
To complete the test, therefore, a child must have correctly identified 6/7 of the pres entations on a line which was then defined as the best grating acuity (BGA). This method has a <95'1'0 chance of identifying the mini mum BGA for the eye under test.
BCSA was then compred to BGA for each eye, both results being converted to resol ution angles (eg 6/6 = 1 min of arc, 6112 = 2 min. of arc, an interval of one octave).
Results
All of the eyes of the normals and the better eyes of the amblyopes achieved a BGA within one octave of their BCSA, 12 (45%) record ing identical results, nine (33%) better and six (22%) worse. All of the amblyopic eyes achieved a better BGA than BCSA, 7/9 (78%) had a BGA within one octave of their fellow 'good' eye, and 6/9 (66%) a BGA equivalent to 6/9 Snellen or better. Of the seven amblyopic eyes with a BCSA of 6/1S or worse, four (57%) achieved a BGA equiva lent to 6/9 or better.
Discussion
The results of this pilot study would suggest It would also appear that many amblyopic eyes, even those with <6/12 BCSA, will achieve a BGA indistinguishable from normal with a 3 degree target. All of our amblyopes improved on assessment with the interferom eter confirming the findings of Gstalder and Green.
By extrapolating the contrast sensitivity curve to obtain an estimate of high contrast grating acuity, Volkers showed that, in amblyopic adults, the Snellen acuity tends to be lower than the grating acuity.5 Our study, in which grating acuity was measured directly, suggests a similar finding in children.
All of our amblyopic children had under gone a course of orthoptic therapy with spec tacles and occlusion prior to the study and therefore our observations appertain to treated amblyopia. Why some amblyopic eyes with 6/18-6/36 BCSA achieve a BGA within the normal range and some do not is unclear.
Our results include only six cases that fall into the above category, four cases achieving 'normal' BGA and two abnormal. There was no apparent correlation between a "normal" BGA and amblyopia subtype or the presence of stereopsis.
A recent report suggests that the timing of orthoptic therapy under the age of seven in anisometropic amblyopia has no effect on the 
